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The subject of this dissertation is the commentary of Liu Hui (3rd century A.D.) 
and Li Chunfeng (7th century A.D.) on the Chinese mathematical treatise “Jiu 
Zhang Suan Shu” (JZSS below). 
JZSS is one of the most ancient Chinese mathematical treatises still in exis- 
tence. Although it was compiled following the second century B.C., its mathemat- 
ical methods and conceptions are relatively ancient. The impact of JZSS on Chi- 
nese (and later Japanese and Korean) mathematical traditions is comparable with 
the impact of Euclid’s “Elements” on European mathematics. It was translated 
into Russian (E. Beriozkina, 1957), French (R. Schrimpf, 1963, unpublished), 
German (K. Vogel, 1968), and Japanese (Oya Shinichi, 1975; Shimizu Tatsuo, 
1976; Kawahara Hideki, 1980). 
JZSS is a collection of problems along with the answers and the rules for 
resolving them. It does not, however, give any explanations for the methods used, 
and this circumstance prompted the composition of various commentaries on the 
treatise. These commentaries were reproduced in all the editions of JZSS, the first 
being a handwritten edition published in the 7th century A.D. and approved by the 
Emperor as a textbook for the State University, Guo zi jian. The commentaries 
were compiled by a group of editors headed by the astronomer and mathematician 
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Li Chunfeng prior to 656 A.D. They consisted of the works of Liu Hui, passages 
of texts written by other authors, and Li’s notes. 
The commentaries became an object of investigation for the most prominent 
historians of mathematics in the first half of this century. In his Japanese disserta- 
tion of 1933-1935 on Seki Takakazu (sometimes referred to as Seki Kowa), Mi- 
kami Yoshio provided a detailed discussion of infinitesimal methods for the calcu- 
lation of volumes of a sphere and a pyramid. In the 1920’s, the most famous 
Chinese historians of mathematics, Qian Baozong and Li Yan, began to publish 
papers on the commentaries, and following their initiative, numerous papers on 
the subject by other authors appeared. Toward the end of the 1950’s, the most 
interesting methods were described or mentioned in Chinese and Japanese arti- 
cles. These papers, however, do not provide a detailed analysis of the texts nor 
have the authors translated some of the most important passages into modern 
languages. 
European historians of mathematics did not begin to pay serious attention to the 
commentaries until the 1970s. At that time, only a few fragments of the commen- 
taries had been translated. (Existing translations are those of E. Beriozkina, 1974; 
Swetz and Kao, 1977; D. B. Wagner, 1975-1979). It should be noted that the latter 
author provided the first detailed reconstruction of infinitesimal methods for the 
calculation of the volume of a pyramid and a sphere, as well as a translation of 
relevant fragments of the commentaries into a modern language. 
It should also be noted that major works on the subject have been written by 
Japanese and Chinese historians of mathematics. In 1980 the first complete trans- 
lation of Liu’s commentary was published by Kawahara Hideki (in Japanese), and 
in the late 197Os, numerous papers on the commentaries began to appear in China. 
The most prolific authors on the subject have been Bai Shangshu, Guo Shuchun, 
Mei Rongzhao, Li Jimin, and Shen Kangsheng. These scholars have collectively 
produced a relatively good textual analysis on the basis of which they have de- 
scribed the methods employed in JZSS. Nevertheless, a complete translation into 
modern Chinese still does not exist. At the same time, some of the Chinese 
reconstructions of the methods, as well as those made by Kawahara, are doubtful. 
The first paper in Russian describing the infinitesimal method for calculation of 
the volume of a sphere was written by A. P. Yushkevich (it was published in 1982 
and was based on Wagner’s work). 
The principal findings of the author’s dissertation are as follows: 
(1) One of the main features of ancient Chinese mathematical texts consists 
of their similarity to algorithms constructed as programs for an abstract computing 
machine. The language they employ is similar to the assembly language of modem 
computers, and such algorithms often have the property of transferability, i.e., the 
possibility of using the algorithms on different kinds of computing devices: count- 
ing boards, abacuses, etc. 
(2) The so-called method of proof by analogy was frequently used. Although 
the proof concerns only one type of, say, geometrical object, it was possible to 
obtain correct proofs for other objects, constructed by changing one or several 
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parameters of the first (e.g., length of one side of a triangle). In this case, the 
universal character of proof was sometimes suggested by a “meta-rule” pointing 
out the similarity between certain other cases and the one described (frequently 
these suggestions had the form of citations from classical texts such as “Lun 
yu”). By employing a set of basic ideas and methods (recombination of parts of 
geometrical objects, approximation by a sequence of inscribed figures, shifts from 
“geometrical” considerations to “algebraical/algorithmical” and vice-versa, 
etc.), and by utilizing the method of analogy, it was possible, starting from this 
basic set, to obtain several new methods, or dually, to construct a new set of 
geometrical (or algebraical/algorithmical) objects. 
(3) The rule for extraction of square and cube roots was proved by Liu Hui 
geometrically, but the method differs from the so-called Ruffini-Horner method 
(particularly because it was based on a geometrical interpretation of the binomial 
formula). 
(4) The reconstruction of the method for the solution of systems of linear 
equations differs from those found in the European literature. The author argues 
that the array (corresponding to the system) was reduced to diagonal rather than 
triangular form. Liu Hui’s method is also described for the first time in European 
works on Chinese mathematics. 
(5) The complete analysis of methods for calculation of areas is given. 
(6) The same is provided for methods for calculation of volumes. 
(7) A completely new method concerning the restoration of approximate 
values of 7r is given. These approximations were used by ancient Chinese mathe- 
maticians to calculate the dimensions of special measuring vessels. The vessels 
were a type of measuring device whose surfaces contain the written dimensions of 
the vessel, making it occasionally possible to recalculate the value of 7r that had 
been used. Until now, however, the reconstruction of 7~ has been calculated as a 
decimal fraction, and the author argues that the proper way is to view it as a ratio 
of two natural numbers belonging to some interval. 
The dissertation contains 323 pages, comprising an introduction, three chap- 
ters, a bibliography, and 10 supplements. The supplements contain Russian trans- 
lations of the most interesting passages of the ancient text and the commentaries 
concerning it by Liu Hui and Li Chunfeng. 
